Peroxisomal activation of long- and very long-chain fatty acids in the yeast Pichia pastoris.
In mammals, beta-oxidation of very long-chain fatty acids (VLCFA) takes place in peroxisomes. This process is impaired in X-linked adrenoleukodystrophy (XALD) patients as a result of decreased activity of peroxisomal very long-chain acyl-CoA synthetase (VLCS). We investigated VLCFA and long chain fatty acid (LCFA) activation in the yeast Pichia pastoris. Both VLCFA and LCFA were activated to their CoA derivatives in an organelle fraction. When organelles were fractionated on a sucrose gradient, VLCS activity co-localized with peroxisomes while long chain acyl-CoA synthetase activity associated primarily with mitochondria. Consistent with these findings, only VLCS activity was reduced in organelle fractions from peroxisome assembly (pas) mutants. Furthermore, no VLCS activity was detected in pas mutants at the density of normal peroxisomes. Thus, we conclude that VLCS is a peroxisomal enzyme in P. pastoris and this organism may serve as an excellent model system to investigate the molecular basis of XALD.